Faculty of Pharmaceutical Sciences , Hokkaido University, Sapporo 060, Japan (Received August 6, 1986) Solid-phase synthesis of polydeoxyribonucleotides has made it feasible to obtain a large number of gene fragments, as described in review articles .2a,b) The solid-phase phosphotriester synthesis using dinucleotide units has been applied to oligomers with 10-20 nucleotides ,2c,d) and the use of the phosphoramidite synthesis on a machine can yield oligodeoxyribonucleotides with at least 20 nucleotides .3) Products obtained by the blockwise phosphotriester synthesis usually contain less by-products than those obtained by machine synthesis . Although high pressure liquid chromatography (HPLC) can be used to purify oligonucleotides, it is desirable to isolate oligonucleotides in quantity without extensive chromatography. In this paper, we describe a machine synthesis of pentadecathymidylate by condensation of dimers containing an internucleotidic triester using the phosphoramidite method to test the feasibility of automatic blockwise oligonucleotide syntheses . The purity of products is considered to be increased as a result of using fewer condensation steps , and this should be especially advantageous in large scale syntheses of oligonucleotides . Condensation of the Dimer on a Support by a Deoxyribonucleic Acid (DNA) Synthesizer The phosphoramidite dimer (5) was used to synthesize pentadecathymidylic acid. The condensation to the 3 '-succinylthymidine on controlled-pore glass was performed at room temperature for 50 s using a DNA synthesizer and repeated 6 times. Manipulations for a cycle of chain elongation and the cleavage procedure of the synthesized oligonucleotide from the polymer support are summarized in Table I . The overall yield was estimated as 95.7% by means of the dimethoxytrityl color reaction.81 The product cleaved from the polymer support was treated with ammonia to remove o-chlorophenyl protecting groups on phosphate. Then, the dimethoxytritylated pentadecamer was isolated by reversed phase chromatography and the completely deblocked product was analyzed by reversed phase HPLC (Fig. 1 a) . Impurities were removed by fractionation by the same chromatography, and the product was analyzed by reversed phase and anion-exchange HPLC (Fig. 1 b) . Purity and the chain length were confirmed by mobility shift analysis.9) Chart 1 
Preparation of a Dimer Unit
As a dimer unit, 51-ƒ--dimethoxytritylthymidyly1-(3'-5)-(ƒÍ-chlorophenyl)thymidine 3' - (methyl)N,N-diisopropylphosphoramidite(5)
Conclusion
The dimer unit for a machine synthesis of pentadecathymidylate has been prepared by using unprotected thymidine. o-Chlorophenyl and methyl groups were incorporated alternatively during the synthesis as protecting group for internucleotide phosphates. The condensation yield of this relatively bulky dimer was comparable to those reported in condensations involving 3 '-phosphitylated dimers,10) despite the presence of the bulky phenyl group. The yield of the isolated product after reversed phase HPLC was about 30%. In the present particular case, anion-exchange chromatography was not required. It seems likely that a combination of a conventional dimer synthesis using 3',5'-unprotected 
